Introduction
The linkage between the H blood group locus and the loci for the variants of 6-phosphogluconate dehydrogenase (Pgtn and phosphohexose isomerase (Phi) was first described by Andresen (1971 ) . Rasmusen & Christian (1976) reported an association between H genotypes and susceptibility to halothane-induced stress. Jorgensen et al. (1976) postulated that the association between H and porcine stress and the linkage of Phi and H was the causal link for the association between Phi genotypes and stress susceptibility.
The inheritance of halothane-induced stress has been shown to be controlled by a recessive gene at a single locus (Han with incomplete penetrance (Ollivieret al., 1975; Smith & Bampton, 1977 Andresen (1979) proposed that Halwas located between Phi and H. The gene order Phi-Hal-H-Pgd was also supported by Rasmusen et al. (1980) . Their data, however, did not permit them to distinguish between the order Phi-Hal-H-Pgd as opposed to Hal-Phi-H-Pgd. Gu6rin et al. (1983) described two recombinants which supported the order as Hal-Phi-Pgd. The recombinants were both HAL-offspring of matings between Hal Nln and Hal Wn animals. The failure of these animals to react to halothane could, however, have resulted from the incomplete penetrance of the Haln gene.
The S locus controls the expression of the A and 0 antigens of the A-O blood group system in pigs by an epistatic interaction (Rasmusen, 1964 and Hojny & Hdla, 1965) .
Two alleles are known, S being dominant over s.
The relationship between A-O blood group phenotypes determined by genes at the S locus and HAL+ animals (Rasmusen & Christian, 1976) was in agreement with the associations found between A-O and H blood group systems (Rasmusen, 1972) . Hojny (1974) suggested that this association resulted, indirectly, from the genetic linkage between the H system and the S locus. Rasmusen (1981) proposed the order Phi-Hal-S-H-Pgd on the basis of recombinants between S and H as well as between S and Phi-Hal. Later, two .other reports provided evidence that the S locus is not within the Phi-Pgd region, but adjacent to Phi (Hojny et al., 1985; Van Zeveren et al., 1985) .
Recently it has been found that the serum postalbumin-2 (Po2 locus) also belongs to the S-(Phi-Hal-H)-Pgd linkage group and is probably located between the H and Pgd loci (Juneja et al., 1983; Gahne & Juneja, 1985; Cepica et al., 1986 ). (Saison & Giblett, 1969; Gahne & Juneja, 1985) . The Po2 variants were detected by two-dimensional electrophoresis by the method of Juneja era/. (1983) .
Parentage control
Tests for other blood marker systems (B, G, ADA, PGM, P11, P01A, P12 ) were conducted on all animals for the exclusion of incorrect pedigrees.
Haplotyping
The method used in the present study to determine the haplotypes was based on deducing linkage phases involving Hal and marker loci of both the parents and their offspring. A detailed description of the procedure is given by V6geli et al. (1988) . Several instances of crossing over were observed in progeny from multiheterozygous parents mated to multihomozygous parents. These were used to determine the order of the loci.
Results Table I provides a summary of recombinations involving the Hal and Phi loci recovered in progeny from matings in which one parent was at least triply heterozygous and the other doubly or multiply homozygous. All the recombinations are informative with respect to the location of the Phi locus. The structure of parental haplotypes was inferred from various informative matings.
Assuming that the gene order is Phi-Hal-H as suggested by Rasmusen (1981) and not Hal-Phi-H, the first 5 recombinants of the first 3 matings given in Table I (Gahne & Juneja, 1985.) . The failure of one offspring from a total of six to react to halothane could well be the result of incomplete penetrance of the Hal gene. From these considerations the gene order of Hal-Phi-H is suggested. Table II shows most informative recombinants between S, Hal, Phi and H on one side and Po2 and Pgd on the other. All five recombinants are informative in determining the position of the Po2 locus. From these data the gene order is H-Po2-Pgd as proposed by Juneja et al. (1983) . If the gene order were Po2-H-Pgd, all 5 recombinants could only have resulted from double crossovers (Phi Î-P 0 2 Î-H-Pgd), which is highly improbable. Hojny et al. (1985) and van Zeveren et al. (1985) . As these authors did not detect crossing over between Phi and Hal, they could neither prove nor disprove the reverse sequence for the Phi and Hal loci proposed by Gu6rin et al. (1983) . However, they confirmed that the two loci are located very close to each other.
The most important contribution of this paper is the evidence that the Phi locus is located, most probably, between Hal and H as proposed by Guérin et al. (1983) and van Zeveren et al. (1988) and not between S and Hal as previously reported by Andresen (1981) and Rasmusen (1981 (Gahne & Juneja, 1985; V6geli et al., 1988 (Davies ef al., 1988) .
